In the framework of the path integral approach we develop the velocity component formalism for spin- 
The chiral symmetry and its breaking are the fundamental principles governing the dynamics of low-energy interactions of mesons and baryons [1] . The new formulation of the effective chiral lagrangians for the meson-baryon system given in Ref. [2] is based on the treatment of baryons as heavy static fields with the definite velocity. The main advantage of this approach is that the improved derivative expansion for the light velocity components makes it possible to include baryons in the power counting scheme of chiral perturbative theory and calculate the meson-baryon loops in the most systematical way. In such an approach some part of the higher order counterterms can be derived using the path integral techniques as 1/M-corrections when the heavy velocity components of baryon fields are integrated out of the generating functional for the meson-baryon system.
It is well known that both free and interaction lagrangians for a spin- 3 2 field coupled to a nucleon and a pseudoscalar meson field have to be constructed in such a way that the total lagrangian is invariant under the so called "point transformation" [3, 4] . This condition is a consequence of the invariance of the physical properties of spin- 3 2 field with respect to rotations in the spin- 1 2 space. The effective lagrangian introduced in the Ref. [2] is not invariant under point transformation and it has to be modified by introducing additional off-shell terms which restore its point transformation invariance. Such an extension also leads to the appearence of new terms when calculating 1/M-corrections to the effective lagrangian for the light velocity components.
As an extension of the formalism from Ref. [2] the lagrangian for the system of spin- 1 2 and spin- 3 2 baryons coupled with pseudoscalar mesons, which is explicitly invariant under point transformation, is given in the form
where B is the spin- baryon field, while the field T µ is related with the vector-spinor representation ψ µ for spin- 3 2 field, introduced by Rarita and Schwinger [5] T
with
where z and A are arbitrary parameters with A = − 1 2
. In Eq. (1) the covariant
couples the baryon fields with the vector combination of the pseudoscalar meson matrix Ω and its derivative,
while the operatorsÂ
couple baryons with the axial-vector combination
In nonlinear realization of chiral symmetry in SU(3) the matrix Ω for pseudoscalar mesons is given by
where ϕ a are the pseudoscalar octet fields, and F 0 is the bare π decay constant. For simplicity the flavour SU(3) indices in the lagrangian (1) are omitted, and M being an avaraged N∆ mass.
As recently stressed by Pascalutsa [4] , the representation (1) is convenient for the description of processes with spin- 3 2 fields off-shell, as the full A-dependence is hidden now in the new fields (2) which are explicitly invariant under point transformation
is an arbitrary parameter. The invariance of the lagrangian (1) under the transformation (6) implies that the physical content of the theory does not depend on the choice of A. As the Rarita-Schwinger vector-spinor ψ µ can be constructed from the direct product of the relativistic states ε µ for spin-1 and u for spin-
, where the brackets denote the coupling of the Dirac spinor with the polarization vector ε µ ; L (1) (p) is the corresponding boost operator, it obeys in momentum space
corresponding to the Lorentz condition for ε µ . In addition, on mass shell the supplementary condition
is satisfied, resulting from the elimination of the spin-
components from the spinorvector direct product. The on-shell coupling constants D, F , H and C in Eqs. (1) and (4) agree with Ref. [2] , while g 1 , g 2 and z in Eqs. (5) and (3) are additional off-shell parameters. Due to condition (7) the effective lagrangian (1) coincides with the form presented in Ref. [2] on the mass shell of spin-
particles.
For meson-baryon interactions, at low energies when the momentum transfer from meson to baryon is small, if to compare with the baryon mass, the velocity of the baryon is conserved in the heavy mass limit. In this case the effective field theory can be written in terms of baryon fields with the definite four-velocity v.
After indroducing the velocity components for the baryon fields and corresponding external sources in analogy with the heavy static quark approach [6] , the generating functional corresponding to lagrangian (1) can be written as
Here D(B v , T v , Ω) is the path integral measure including the velocity components
T vµ and ρ t vµ are the external sources coupling to the velocity components (9), and
. In order to derive Eq. (10) as the effective action for the velocity components (9), we have used the gauge condition v µ T µ = 0, which is equivalent to this A = 0 in (2).
We are allowed to use this gauge condition as the physical properties of the spin- 3 2 field are independent on the choice of parameter A due to its invariance with respect to point transformation.
In Eqs. (8) and (10) 
which leads to the system of the equations for b v and t µ v :
and similarly for b v and t 
In solving for the heavy velocity components in the preceeding equation, we stress the appearance of the inverse operators G −1 and Q
−1
µν given explicitly as
which obey the relations After integrating out the heavy velocity components of spin- 
where the determinants of the operators G and Q µν are included in the normalization factor N , and the terms containing external sources are omitted for the sake of simplicity.
Combining various relations, the leading pieces in the 1/M expansion of the effective lagrangian
in terms of the light components of baryon fields can be presented as
The corrections of O(1/M) have the following form:
The lagrangian (16) does not contain corrections for transitions between spin- :
Following the path integral way described above we obtain in this case the lowest order lagrangian in the form which coincides with Eq. (15) if the off-shell terms are dropped out from it. The corresponding corrections at O(1/M) get the form
The comparison of Eqs. (16) and (17) shows that the taking into account the off-shell terms in the effective lagrangian (1) leads not only to the additional off-shell terms in the expressions for 1/M-correction, but also modifies the terms which does not disappear on mass shell of spin- field. An interesting alternative was pursued in Ref. [7] based on the definitions
using spin projection operators [8] 
With this definition the light component T µ v corresponds to a massless pure spin- 3 2 state, which satisfies the constraints
while the heavy component t Due to the simple form of the operator Q µν and the constraints (19), the definitions (18) seem to be more preferable than we have used above. Unfortunately, it can be shown that the inverse operator Q 
